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A PROGRAMAKUB ETING COST MODEL

FOR SCHOOL_DISTRICT PLANNING

Laurence A. Dougherty, Hal E. Boren, Jr

Sue A. Haggart, Gil S. Levenson and Gerald C. Sumner

INTRO-BUM

Many school districts have adopted some of the accounting mechanic

of a planning, progr4M6ing and budgeting system (PPB). Although th'00,

districts produce a program budget, in the vast majority of cases the=__

program planning aspect of PPB has not been a feature of the effortr

The distinction between the accounting and planning aspects is im r=-

tant since it is the opinion of the authors that the formempractice

has been misrepresented as program budgeting and has, as-z-consequence4_

brought criticism to program budgeting as a tool in a school planning

practic

Because of the importance of this distinction it should be made--

clearer by way of example. Program budgeting calls for statements oh

goals and objectives, the generation of alternative ways to meet those-.

objectives, and the analysis and selection of preferred alternatives

n order to produce the most efficient program plan. The program out=.

nut, the physical di.4ensions and the dollar cost of the programs, to--

gether, comprise the program budget. It is often necessary to

(crosswalk) the program budget into another traditional budget

form (e.g., by resource category) that may be required by law. Note

that the direction of the crosswalk is from the program budget to thif _

traditional budget. What we have noticed in many school districts,=-E--_

however, is what w" term the "reverse crosswalk." The district does

their traditional planning--how many teachers, Looks, etc., in ordor

to produce their administrative budget. To produce the program budget:,

the district then reverses the procedure, multiplying some part of lith-d

administrative budget (e.g., instruction costs plus instructional

support) or the total budget figura by various factors to obtain the z

cost of a program.



A typical procedure is to assign costs to a program in the sMilez-,--
proportion as the classroom time spent on that program. The end p

duct under both directions of crosswalk appears to be the 36:77;e--colSit&-_-

by program. What is missing is the analysis of c.urrent

terms of resources required and output, and of alternatives.

2--
There are many hypotheses concerning why there has been a deaTtit _

of analysis-based decisionmaking in PPB. One is that the informatliiit_

system is not yielding the type of information needed for analysU,

This data deficiency makes analysis more difficult to perform. T

is certainly the case in education. School districts report expel dt

tures by traditional budget categories that only reflect the type =off-,--

resource (teachersaks, etc.) being purchased but not the progrtam7-

to which these resources are being directed. With the type of infii

mation that is currently being generated, it may be possible to iderfr-

programs with high effectiveness through achievement tests, but

not possible to determine the price that has to be paid to obtain ttta =

effectiveness. If the hypothesis is correct, a logical first step UP'

overcome the data deficiency, is the provision of a tool for aiding fhe

determination of program cost This paper reports on the developmentr

and construction of an education program cost model that is designedcw-

serve as that tool in fi 11 ing the data gap in program cost informati

he model is designed to take descriptions of the size and compo_

sition of resources used in a particular program and translate thii-
_

information into an estimate of program cost. A program in this seriSt

is a set of resources used in a specified mann.-_,r to achieve the state=

objective. For example, the quantity and price of the resources aifa---

reading program can be entered into the model and the model will caltmer-

late the cost of the reading program. This procedure can be repeateclF____i__

for all programs until the complete program budget is constructed. this

snapshot-in-time of the program plans of the distr.ct serves as a

line case against which the impact of alternatives can grid

consistently estimated by using the model.



Section 11 presents an overview of themodelL, covering the types

of output that the planner can receive from the model as well as the

inputs that can be varied to form alternative education programs.

Section ill illustrates,11*nUellOf the model in estimating program

costs. A detailed deszirIO:tron-ma the model is contained in Appendix

A Appendix B presents:A complete #=fisting of the inputs to the model

accompanied by the values of the inputs that are used in the base case.

The operational procedures of the model itself as well as the computer

program, not discussed in this paper, are ANATITable.

The model in its present form is probablyntoo detailed for use in

smaller (less than 10,000 students) school difSITicts. Many of the

features of the model such as the student flow model and the equipment

inventory model would not be warranted in a district where such infor-

.
mation can be calculated and stored without resort to computer assis-

tance. The point here, however, is that it is notjhe'mechanics of the

model that are?important, but rather the underlying procedures.

district can easily adapt the procedures of this model for its own use.

More importantly, however, we hope districts will adapt the process of

program costing that is incorporated into the model



. OVERVIEW OF THE NODE

The purpose of the cost model is to-serve as an aid in the cost

analysis of education programs. By varying the composition and price

of the resource inputs, the district planner is able to simulate the cost=

behavior of alternative education programs

n order to make compai:sons of the cost of programs, the district _-

lanner needs a standard or base case education program. The base case

represents the current cost behavior of the school district. Alter-

native program inputs can then be entered unto the model and the costs

of the two programs compared.

The overview of the model can best be-achieved by describing the

inputs to the model (those things that the planner can change) and the! --

outputs of the model (those cost items that the planner can examine). =

Since it is the output that partially determines which inputs are needed;_

he outputs of the model are described first

The model provides three main outputs: (1) total cost estimates

by major program area, (2) total cost estimates by the standard budget-

category, and (3) program cost by budget category. All cost estimates=-

are made for a 5-year period. The program cost output of this model

adopts a program structure similar to that suggested by California's--

Advisory Commission on School District Budgeting and Accounting. In

this structure, the programs are essentially subject areas and adminss

trative functions. While these program definitions fall short of wrWatk

Is truly a program, they represent a more useful way of looking at thre=__

eidUcation operation than the resource input categories of the conven-- -=--

tional district administrative budget. With this output the planner

is ablt, to gain a perspective on the composition of expenditures among

programs. Figure 1 presents the output format.

If the model is used for state planning purposes the base case

would represent a "typical school. district.
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Although building the total program plan through a program by pro, --

gram analysis is an essential feature of our approach, it is recog-

nized be translated intO,r1

tne conventional budget categories. The crosswalk between the p rogram- _

budget and the conventional budget is the second output of the madel

This form of the output will allow the district to compare cows

of the hypothetical programs of the model with the actual costs behm

incurred by the school district. An example of 01Soutput feature
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The third output option allows the planner to view the budget_-

implications of individual programs. For each year of the planrfy4q

period a metaliAmclisplay of program cost by budget category is prIttentedisf

The format df-this disp ay rs presented in Fig. 3

These three output options should allow the planner the needed

perspective and detail for viewing the cost implications of alternate-

The inputs to the model are determined by the7pcOicy

are to be made. Policy choices in the model are described in tertitf

programs, and those programs are defined in terms of their resource:-

inputs. Therefore, the model inputs must be in the same level ofudatall

as the policy choice and encompass those characteristics thatm-

entiate among. educational programs. Since the policy choicesnth4twthe

district wants to address cannot be fully anticipated, the mdamhas,

been constructed to provide a great amount of flexibility, with -4e..o-nr

mensurate increase in the number of inputs. As the uses of the Nb40+-=

are more closely defined, some of the inputs can either le eliminatetV

from the model or setzegual to a constant.' Ut_Would appear prematutt4



however, to eliminate flexibility at an early stage of the developmaW

of an education program cost model for school district planning.
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- Program cost by budget category output

inputs are illustrative of the typecifvarlable

program

The number of students by grade d course in the first year=

of the planning period. This variable allows the planner to study -

differences in costs due to differences in the composition of thastu ent

ody. Schools of the -same size may have different resource requVremtm



because of differing distrib=ations of students among the various co_v_tesf.'-=

Through further re--

-search, tle 6:3n also serve as a tool in examining possible econ--__

i e , college pr=eparatory, vocational-tecbnical.

-OMIes of scitemittumeducation. The resource.implications of dividing or =

-consolidating 7-=drool districts (or parts of districts) could be examine

tnrougn a further refinement of the model

2 jaLir. oc;zed:.cles The salaries of teachers and siffe,'

cialis'cs can be varied by subject and grade. The cost of teachetti

the largest item in the school budget. Because of this importande=t =e-

model permits the examination of various salary policies for tmd_tV44ua

programs. Other personnel are assigned wage rates that vary byffil-5_57k-

classification only

3. ,a1:ciani class eoce. Increases or decreases in the standatJd:

class size can have a dramatic impact on the cost of education. Tht7-

model allows the user to examine the sensitivity of the total syteirilr_

cost of changes in the standard class size. The standard class Vit2t=

is allowed to vary by grade and subject to provide the planner greste-r=

flexibility rn building the education program

4 Pcn,a-pro 'essl.onat-izoz4rs per class-riour. One important pose_-

bility for achieving economy in education is through the substitutibb=

of paraprofessional labor for teacher labor. This technique can[W7

used to increase the class size while allowing the teacher to spell&

more time on educational activities as opposed to administrative-

activities. The cost of different compositions of the educational- _

team can be examined through the use of the mode

5 Course-grade-subject protabli ria,2,,x. Students in th=e-_

higher grades usually have a wide variety of subjects from which awl

choose. The model accounts for this multitude of choices by first

defining different courses that a student can take. Examples of cciares

would be college preparatory and vocational-technical. The probabi*UtY

matrix states the probability that a student in a grade and course

will take a particular subject. The state has an influence over these

-'11t=e-p=ro-grarnYcort go mLeiv tba:t -a7re-use = the -model? ofiten-enconp-4$5__
Rare- tiVa-noin7emi=ubWt. Fatrx-exa-mple_I--th-earna_t_hema_J_ siiroVrArimi-n-clxidt-tr-
!lath _geometry n-d. ekrra Ufaw.s=t-Ta=cWn-awielft--oYen-

=-:/fizat -=_t_homaTti-==c-swmu-s14137exe-qtraiut-o=A-

cannot e xcewct thtwnnefiollob-akilr
strictly correct



--probabilities through its specification of parts of the curricula. Tne

---del will allow the planner to examine the resource impact of changes

general state requirements

6. Student attmtl.o bu grade and course. This variaole allows

the planner to examine the effect of changes in immigration, fertility,

an=d dropout rates on the cost of the public school system. To bui,1_d=

a student flow model, however, will take additional effort.

7 Teacher equivalent hours Per week. By varying this ir4WAli-i

planner can examine the resource implications of increasing r deoraaang

the time that a teacher devotes to classroom instruction.

8 Material and equ7ivrent cost factor:3. Cost factors by grade

and subject can be entered for material and equipment. Both material

and equipment are differentiated by whether it is student or class-

room related. This allows the analyst to identify the material and

equipnent requirements associated with different class sizes. Equip-

ment.can be inventoried so that the time pattern of equipment purchased

can be more clearly identified

There are many more variables in the model that can be changed

alter the cost of education. These variables are of rather minor

importance compared to those just discussed. These other variables

are discussed in the detailed description of the model contained in

Appendix A. A complete list of inputs is presented in Appendix B.



thrrcde l

ava -1 =uat =fin =g the t implications of alltietriAtre education programs.

he model provides thilraT -e form of rapid calculatir_

Indlito-ctly, the model serves asima in developing an analytitAi=.-

approach and 35 a device for dtgan+4., SkEkltrict data. A great deal

analysis must '..)e
performed in the eprepa-ration of the inputs and in the

interpretation of the outputs. The usefulness of the model

The inputs to the model are not readily available from existing

sources. The paucity of dz,za stems from two sources. First, the ac-!

counting system used by school districts is not designed to yield in-

formation on the cost of individual programs. The present accounting

system can easily generate the total cost of teachers, for

ut not the cost of teachers for the reading program. The second diffi_

tufty n obtaining data is Lnat the structure or the education program? :_

might not correspond to the structure of the model. Because of the

ide variation in the nature of education programs, it is almost im-

ossible (and certainly not efficient) to construct a computer

that will be able to accept raw data directly from all education pro

rams. As a simple example of this problem, the program description

list the number of instructional supervisors for each participatin___

chool, while the model estimates the number of supervisors as a per- ,-

centage of the number of teachers in the program. The conversion of

the raw data into a form suitable for the model is not difficult in

his case. One would merely divide th^ number of supervisors per

school by the number of teachers per school to obtain the number of-4--

supervisors per teacher. The proper transformation of the raw data-

may not be so simple in other cases. If this happens

signal that the structure of the model should be changed to -__

reflect the cost reporting-structure of the education program more



tifssion of these data problems thou=td -no =t degrade f_he- I-

Lance -o =f the _model in educational plaMMi

le =_i_ pan ties en most clearly through a dernaittr

lArteducational program used for this demonstrfat-To

:fi °t °ious name, Preparing Readers, (PR), for the purposeofanorfrqty,

grades K -6. Various levels of attainment in reading skill are et215_7'_

fished. Instructional materials are developed to aid the student in

making the transition from level to level. Pre-tests and post-tetts

integral part of the program as they establish the locatidWatul

growth of the student within the hierarchy of skills

s far as the model is concerned, the only difference betwe&fln

and any other reading program is the quantity and price of resources=_

consumed in the program. Since many of the resource requirements of

the education program under examination and that of a typical pragram-

will not be different, it is convenient to have the values of inpur_t_

for a typical or "base case" school district stored within the cOm00-7-

ter program. To estimate the cost of a particular program, then, owty

base case need be enteredr---

In the analysis of exemplary programs, for example, only those charA-c

teristics that are different from the base case program have to be tX=--

amined. The model then has the capacity to incorporate these chamget--

wi'ch those parts of the school program that have not changed in order

to estimate the total program cost

There is, of course, some difficulty in defining the character+t,,

of the base case program. The base case data *.hat are reported

(see Appendix B) were derived partly from a study of several

s in California that are implementing Planning, Programming, and

ting (PP B) and have estimates of their educational program costs.

Dun tnathempexiadaff themcontr AJAYAI ltd

effort -was tie costs-afext-14tradedtta4t01 _

The data reported lzheTedil PR are a result of that effort.



tamcame: fro

eDepartmel_

ucat i on p_ragg-r

thee researffi, -tne lould be-

tion of the base case

ucatibb

t ion of resource requirements betweenrtand

ences are then transformed into differences in model input-

model. To illustrate the type of analysis that must be peOollte

the preparation of the inputs, a discussion of the derivatio466if

-input values for PR is presented below

e saarj oJ' a reawin eacher. The average salary _of

s $1300 lower than the average teacher salary used =i=n

purposes of planning in another district. The model estimares what-_ 1VH

costs to operate PR. It could be concluded that a "good" reading proms

gram (assuming that PR is considered good by some objective standard)

can be operated at the same expenditure level as PR. If the model were-used_another district, it woUT&-

probably not be politically feasible to achieve economies through the:,=

reduction of teachers' salaries. For determining the cost implicatidms&I

of implementing this program, a district would use their own salary

hours per c7-ss hour. PR consumes 200 Gl-ass --

Forty-two paraprofessionals are utilized for two hoTtitt=

rogram. Therefore, the ratio of paraprofessional = 11=M

to class hours is 84/200, or .42. It should be made clear that ttIese----%

paraprofessionals are often not part of the classroom environment-

PR, some paraprofessionals distribute reading materials out of a centtal

location and do not as a matter of course enter the classroom. The

number of paraprofessional hours per classroom hours is an estimate o_f_-

a resource requirement, but is not a descriptor of the-way the progrOM__-

Frcm a draft report by Edwin Harper, Basic Program Support for
the Public Schools, State Department of Education, Sacramento, No4e-

12, 1970.



a tn Each school engaged in PR isgned a=

reading specialTSI. In the model, however, specialists are estimatedir

as a functionncf the number of teacher equivalents in each subject.

The number ea-cher equivalents is equal to the number of teachers[-=

required for a7subject assuming that the teacher taught nothing but

that subject. For example, assume that there are five second g_r_;ade=--

reading classes. Under the self-contained classroom concept, fly

teachers devote one hour a day to the instruction of reading. If eac-h-

teacher works for five hours per day, the number of teacher equivalenls=,

required by the second grade reading program would be one (five class_:

hours per five class hours per teacher

In the case of PR, approximately-200 teachers are involved for one

period per day. Assuming that each teacher is assigned five periotisdbffE

instruction per day, the number of teacher equivalents devoted to

would be 40 (200/5). Currently there are ten reading specialists Inr_

solved in the program. Therefore, the number of specialists per teach=er

4. Textbook and matercals per student. PR personnel estimatecF

that the cost of instructional materials per child is approximately

$3.40. It is assumed that this material is in addition and not a sub

stitute for the textbook and materials reflected in the base case in

puts. This means that the new input to the model for the textbook artd7

materials costs of PR should he $5 ($3.40 + $1.60 for regular program)

per student. The accuracy of this estimate is in some doubt and ill

trates other factors that should be considered in developing such arm-

assumes that the cost is indepen

ent of scale. Since such iidpendence is not characteristic of

printing operations, applying the cost factor of $3.40 is questionable4-

Questionable data, however, will have to be relied on until "better-7-=_7

data are available. When uncertainty exists about the cost or quariat

of resources used in a program, sensitivity analysis should be used to

test the effect that assumptions about the variables have on the totSIEE:-



program cost. Where different assumptions would have an impact on

policy choice, further research on the cost of the particular resource

in question is necessary

5. Special equipment per claSsroom. PR does not have any specTar

equipment for the classroom. It does require a central storeroom for

the materials at each school, however. The cost of shelving for the

materials has been estimated by PR personnel to be approximately $JOC[O

per school. Although this resource does not appear in the classrftfk-

its cost can be thought of as being generated by the number of class

rooms involved in the program. On the average, there are approximataLY
A 'c

20 classroomismw, ch school. This would mean each classroom creat=es

a demand for- worth of equipment to store and distribute classeboo_

material.

6. Li fetimu of special equipment. The lifetime of special 6/4-00

ment is much longer than the planning period of five years. The tfift=

of the equipment is set equal to six years, which means that it

never have to be replaced during the planning period.

The particular values of the inputs that are entered in the mode

however, are a function of the policy question being examined. Fb1==

the purposes of illustration, two questions that could be answere

the aid of the model have been selected. The first question 15,

is the correct cost of operating PR?" The answer to this question-an-

give the planner an estimate of the cost to achieve the levels of-roft,-

fectiveness being reported by PR

Sensfictix. y analysis in this case consists of examining=t1W0-ein

sitivity6fMthe total cost of the program to changes in the wilt

the modal input in question. For a further discussion of setiVill-

analysis, see G. H. Fisher, Cost Considerations in Systems An4yV_
American Elsevier Publishing Company, Inc., New York, 1970.

Alternatively, the model cautebe changed to-allow for aolpmeat

per sch061. If the model is toAmmt)akt4Sed for thbio(14 of dafermIt=-

_sizeTA-owevor.4, this can lead to-dtitottitins. Larvechocil44-foxeIcamOlet

may leedmconsliderably more than 1=000-,_ whil n snialims-thoolts dtatifdp-oisibly

7keepthelmaterlals right in the - c=lass room at littLeralldititiri4ipietilt
itiathesthape of the cost functiAh is not clear, it does not -appea=r

-unreatobA5le that it is linear in the number of classrooms 1)1r1=g

atinze



The second ques=tion is, ' iicTemental

implement PR in other scti067142or s tadt5,

PR aay not be applit=dif =lulahof-

for their resourcesthan other

for example. to estimate the co

h=i -tC0-

mitAiouldNriotabe reasonable-4

nentinq PR in other school

districts using wage and salary schedules of the districts'currently

'nvolved in the program.

n order to answer these two separate questions, we need two dif =

ferent sets of inputs. The inputs previously derived for PR, of course4,7

are the ones to use in estimating the cost of PR as it is currently==_-

being operated. This set of inputs is listed under Alternative 1

Table 1. The inputs that are needed to address the question of the

districts are

fisting under Alternative 2 in Table 1. The inputs for this alterrta

tive are the same as for Alternative I with the exception that the

salary of a reading teacher is now lowered to the PR salary schedule, = =_

but remains at the base case value ($9300 per year). The assumption

not be affected by the implementation of PR

DIFFERENCES IN MODEL INPUTS FOR PR AND THE BASE CASE

iteniatIvc 1 A l.terii.ztizv,.

Average salary of a reading

teacher
Paraprofessional hours per

class hour

Reading specialist per tcaLh

er equivalent
Textbook and materials pe

studen
Sped .Equipment per class

TOO
Lifftime of special Equipment



Nts!timatetlucost ri---7student of the read ih4r-

hose.case and the two alterantives. For a $1)6---

tude-nts, Alternative 1 is estimated to be $14.24!-Axtf

s- tudent more than the base case in the first year. Alternative 2IEUS

approximately $4.4 per student more expensive than Alternative 1 4hd--

$18.6 per student more expensive than the base case reading program-,_

This last figure of $18.6 per student is an estimate of the incrementa=l-_

cost to implement PR in another district, using that district's reso-uTte

COST PER STUDENT OF READING PROGRAMS

(In per yr)

Alternative 1 48.8 49.5 51.8 54.4 57

Alternative 2 53.2 54.1 56.7 59.5 62.4

Base case 34.6 36.6 38.0 39.8 41.8

While this program cost information is not sufficient for maklqg

education program decisions, it is necessary. The model can put the

planner in the position of knowing the price of what he is buying*-

Coupled with information on the effectiveness of the program, themMiadti

provides a rational planning framework for the evaluation of educttilotiAl

alternatives.



IV. EXTRA-DISTRICT PLAANING USES

about the process by which the resources produce

and about the outcomes themselves. The informarnit

should include not only the specific measures of the resources used And

of the outcomes achieved but also the variables, and their dimensibils1=-

basic objective of the educational planning effort is

quality of education, to achieve a more effective use of===

o develop a better curriculum, or to reduce cost of educ-

is developed to complement these efforts. That is the model, by atk044

Program cost data, rs designed to be an integral part of on-going __-

efforts contributing to a grelter understanding of the cause-and-e.=

or input-output, relationships of education.

The education program cost modal complements the many effortsL--

seeking to determine the effect of different resource inputs on ectticw,

ticnal outcome. it has been generally accepted that resources, measured

corricionly by dollars or cost, can be quickly calculated. That is, the-=

number of things and their unit price equals "the

model was developed to make more precise and more realistic the ip_u__

side of the input-output relationship.

On the input-side, identification of what might be called the non_-

resource variables that affect the process and, thus, the output is

also necessary. Such variables include teacher characteristics, mana-w.



be to begin with an examinat[oticf

the whole of the activities of a relatively small unified schOditAis-

=-- trict. The purpose would be to find out not only what the dolla=rs are

= buying but also how much, measured in both traditional and programmatic

terms. The analysis of the school district expenditures would cover the

activities falling into the broad categories of instruction, instruc-

tional support, and general support. The major emphasis, however, Aiould-

be on the instructional activities. Within instruction, analysis

The results of this analysis should be useful_

in refining the resource utilization of a school district and A3r-O

viding better data for the investigations, as well as in de:/elopiiiIT

the data needed for the program cost mode



It is difficult to defi.e all the limitations of the model beftWe

it has been used as a tool in policy analysis. It is through the rift

of the model that any limitations will be revealed. The model, howevr,

should not be viewed as a finished product, but rather as a framework---;

for further research. As limitations develop, changes should be matie

in the model in order to overcome them

ubjects for further research.

The-ha-sera-se was eveloped from a ve

districts. More research needs tc be done

ing in order to increase confidence in

student flow model was integrated into the cost model as a p 4, _

y step toward expanding the model to statewide costs of educa---

they than just a school district. The attrition factors, howeVerl_

fluence the size of the student population are not known. More

Further, many programs have been left out of the model entirely. Specaz_

education and adult education are not included. Incorporationof theSe

programs would take much more research

The mode! may aggregate costs at too high a level. The model works

in terms of a mathematics program and does not distinguish between the__

various types of mathematics courses -algebra, geometry, etc. Whethei'-- -

this is a limitation will only be found through the use of the model Tit

actual school districtaglanning and analysis of alternatives.



DETAILED DESCRIPTION OF THE MODEL

Ihlb appendix provides a detailed description of the =model'.

that is used in the description is defined =first This

consists of a listing of the indices that ateuted and

the budget category designators. The steps for calculatiftVthe num-

ber of students and the resulting class requirements is presented in

in program form--Instruction, Instructional Support, Pupil Services,

General Support, and Community Services. Lastly, the necessary calc

lations for the outputs are described.

Maayof the variables used in the model are multi-dimensional.

Instructional salaries, for example, may vary by the grade and sub

different index letter. Following is a definition of

Budget category
Subject area or program. This variable repre

ents the subject area or program of instruc
tion (reading, science, etc.).

Grade. This Variable represents the grade of
instruction

Mode of instructIon. Examples of modes woul

e lecturemandmtaboxarox. The riode1 only

allows forstwoRdiffettht modes
Age of eqaipment,
Course. A course repiresennraser es' of sub
jects that meet gtadustibitlarequiTements In

this model, three a

high school levadiffnAgemptregaratow,, gen
eral education, and votatidtaltechnica
Only one course is specifi.ed fOr grades K-8.

Year.



In order to _U geti06mposItIen dAl=programs,

it was necessary to code= awl program costs by thpartftular budget

category to which they are assigned. The costs of a program would be

made up of expenditUres:n one or more budget categories. For exampl f===_

the costs of school Wdministration cate-

gories-- principals, other costs of instruction, and fixed charges.

While the specification of the model that follows is made in program

erms, costs are identified by both program and budget category. The

budget category designator is termed b. The relationship between

and the budget categories of the Annual Financial and Budget Report

Budget Cate or,
J-41 Budget. Categor' ',:signataP (B

100 Adminielration

11_,PtintipeIs' Salaries
2=SupervItorst Salaries

2431MtakheWIalaties
220 =_C assts Waties of Instruction
2XXIOth=aCtiataofErnatruction
0_051W1th=1Se_rvices
600E0peratIOn=ofalant
700=Maintenantemn lant
SW Fixed C_argea
500=Pup1)-_Tranaporfation
WO=FOOdSermice

41:007COmmunity Services
1200, Capital Outlay

One of the main determinants of the cost of education in the Statt===-
7--

of California will be the size of the student population. A decline= 2===

in the birth rate and immigration to the state, for example, would

translate into a less expansive growth for the school system than was

seen In the development of an adequate school ff-F_

program, it is important to examine the financial needs of the E_

schools for many years in the future. In recognition of the importanCe=__

The budget category 2XX represents
are not specifically delineated

=other 200 level costs that



of attdent-popUiatonorecas anges-_

population over t e-b-een madewanA.ntegralEfeatdre

The model reqUir et the numbe sti-idents tade

course be entered as=angInput. The.mo4eImalso rec.iire =

trition factor" by grade and course be given. Theffa =factor-__

represents the number of students in grade j arJ course f--

as a fraction of the students in grade j !and coursemEinEyear

For all grades except kindergarten and the ninth gtedethich are spe

cial cases, the number of students by grade_,zcourse, and year can

.g.-=number of students in the jth grade

the size of the preschool

ulation. To calculate the size of the entering kindergarten class,

the model applies a simple growth factor that is an input to the mode

The number of students in kindergarten is given by

where a(1) is one plus the expected rate

calculation of the ninth grade enrollment is complicated byp

that students must be separated into the three different -

The model performs this separation by applying probability

Grade 1 in the model refers to kindergarten. The ninth grade

represented by j = 10



tudent will choose a pareicularcourseA.

S[(10 + 1 -

i e.SEP(n) = fraaAjmnD1 entering high school students electing

courseAl.

STUDENT LOAD

The student load is the number of students in each grade and sub-

ject- Each course represciirt-a,different set of subj acts that_fatj.11

the requirements forgrsduSt1 A

Adie_zprobab144 that Earzsitlident in a

enrol in a certain subject area is

For example, a ninth grade student

could have a choice of enrolling in

probability matrix thar-COntalna

particular grade and course =w:

required as an input to the mod 15,

n a college preparatory course

uen different subject areas. The

probabilities of enrolling in each subject are a function of graduation

requirements and the student's interest. Our ninth grade student would--- _

not take consumer homemaking, but would quite likely enroll in a mathe-,--

matics subject.

grade and course

then the product

To obtain the student load, the number of students by ===-

is multiplied by the subject probability matrix and

is summed over all possible courses.

SL(I,

where SL(/,

S(j, n,

P(i,

student load--the number of students in the ith

subject, jth grade in year t

number of students in the jth grade, nth course

in year

= the probability that a student in grade

course n will enroll in the ith subject

total number of courses.



CLAS

Many-costs are related to the numbet= =off-gasses =and not-to- the- -=

riumbiev___-dentsan

tea ch e tregarclIas :Asdetermining -_-,Eff-e

=number Sa A:aatn div de =AM_=:rTuilb-d---6_f-S=tu-d n e c
and grade) by the standard class size. -The integer part ofi the dividend

eliasa0s:,ths--1.FasaifsIzo_bec ome=sWgarth=an-rsom-spir_ada_t7erniin-e_d_iiiaxititnni.

In-that-case the_model=wouldadd-one-more=c-lass _In-equation form:

)
1- 7 -- z- Z- 0 '--- -----1,72--

' ='-- -ik=1/C-5'itz;44)---
___siy- (1_,----=0,_---------_,:,=--E,-=-=.----.-,,, p_, , , , _____

6(1, t) -LE
01

+ 1
_ j, ,) .

'

wherezCU, j, = number of classes required for the subject,

;th grade in year t,

SL(::, t) = student load

SCZ(., :) = standard class size in the 2 th subje-t and jth grade

j) = maximum class size in the '_th subject and th grade

integer part [e.g., 1.P.(37.6) 37].

INSTRUCTIONAL PROGRAM COSTS

The instructional program consists of cost elements--person=-

nel, fixed charges, materials and textbooks, equipment, and other.

nstructional Personnel

Instructional persofinel are divided into three classificationS___

for the purposes of resource estimation: (1) teachers, (2) supervigdt_

and specialists, (3) paraprofessionals. The fixed charges (e.g.,

tirement) are treated as a separate item within the instructional per_

sonnel category.



etturt

mo

rodutt

u txuct b rxweekwdevoted -to fhat sass An estimate_ off_

the_ = number -ofteacher hours required s made bymultip yirig the nutber

of ingtruttIbutIohburs by the number of teacher haurgtitgrralattoaal

hour. The estimated number of teachers is found by dividing the -total

number of teacher hours by the number of hours that a teacher is avail =

e for instruction. The cost of teachers would simply be the bibit-

teacheis multiplied-bythe averag2 salary of a teacher.

average teacher salary

certificated personnel salary inflation factarf

for instruction per teacher

Supervisory Personnel and Subject Sper_alists. The number :60E-



erm_ sor

exsOhnel-

Paraprofessionals. The number of paraprofessional hours

culated as the product of the number of class hours ana the number -of

paraprofessional hours per class hour. The number of class houtsper

week has been calculated previously. The number of paraprofesstedel,

hours per class hour is an input to the model. The annual requtremmt _

for paraprofessionals would be the weekly requirement, in term-OW-6U_

entthietequire-

ment is multiplied by the paraprofessional hourly wage rate, the annual

cost of paraprofessionals is obtained as iollows:

annual cost of paraprofessionals,

number of weeks in school year,

paraprofessional hourly wage rate,

number of classes



the ith subject, jth grade fir

The model considers two types of costs in this category--thc4e

related to the number of students arid those related to the numberiudi

classes. The costs that are associated with the number of classes=

also vary with whether or not the program is taught in a se

contained classroom.

Student-Related Textbook and Materials. The cost of textbooks



ated Textbook and Material Cost. Theco

la_ted textbooks and material will depend on the intensity

these materials. In a self-contained classroom for example, teaching_

materials for reading would be used only once during the day. If tlid=

students were to change classrooms during the day, the intensity of

use of material could be increased. If it is assumed that depreciate_

tion is a function of time and not of use, a cost difference would d0==-_

pear between the self- contained and non-self-contained classroom colt

estimating procedures for both classroom concepts is

of classroom-related material

t would just be the prod -uet
-=

of the material cost per classroom and the

where annual cost of classroom-related textbooks

classroom

*=
Textbook andgmaterial factors shouldqbemtreatedwasannnaIcoatlIG

,IigtheAmaterial witlAastgatoxe-than 1 year4Jthnat.theadabegsrreard=
evenlYEarerMthe Iifemdfitge_Matatial. SliA=CeMatatiaTIAa=naftailyknet

IiighstolittLittt this sfinplifitation- should_Aiotgreatly distort expected
expenditure- patterns

Under the self-contained classroom concept MC(i, would 40-,-

zero for k 1.



aasrom*

material= _

aiid

classrooms-stoc

number of classes,

classroom hours of instruction

hours available per week per classroom.

stocked classrooms is known, the cost of tekt

annual cost of classroom-related textboo

k) cost of textbooks and materials per classrotimi

t) = number of classrooms stocked.

Total Cost of Textbooks and Materials. The total cost of text=

books and materials will be the sum of student related and classro0M7-

related textbook and-material costs

This calculation assumes that there are no restriction-, on when --

the'class is held during the week or da .



ort-an aiterna

of #ectiiveness -with the= educat onai 7AollarmiS7t .smati m ion

tal'for labory ncelequipment may play an important par

ture of education, the allowed for detail andflex

he other cost categories.--EquipMerit-

categories--normal equipment and speat_

Normal equipment refers to the standard equipment items --

that are found in almost all instructional programs (i.e., desks, chairs4-

tc). Special equipment refers to the equipment that is not standard=

to the method of instruction normally employed in the teaching of a;

particular subject i.e., teaching machines, televiEdavvcomputers,

Normal Equipment. It is assumed in the model that the normal

equipment purchase can be adequately estimated on a per student basis__

This is actually the continuing cost of replacement and not start=up-

cost of such equipment. The cost of normal equipment per studentAity=

grade and subject are entered as inputs to the model. The annual cost=-

of normal equipment would be represented b

anrual coat of normal equipment

cost of normal equipment per student,

Since_etagliterelnot-avaiaoleEon thisreategoty the base caw H7=_

for the modelmsetzthencoetmofmnormai equipmentstOral to zero. The

modelgrompswalIffeffthotemaittawurider i'meinteneneenand does not try - ,_

to-ialodate4thiewtd-the educationalApregthme, 77Uture research sh-otrId--__

attempt to identify- normal equipment consumption by program.



_J_

EW1at

numb

equipment -_

In order to know when the equipment should be

requires an estimate of the life of the equipment

LSE('2, j) = lifetime of student-related equipment

(If the life of the equipment is longer than the planning pLriod--5

years--the life of the equipment is set equal to the length of the

planning period )

The demand for student-related equipment is calculated as the

product of the number of equipment units per students and the nurnbe

of students

DSRE(i.-, i,t) RSR, j)SL(i,, j, t),

where DSRL(, j, t) demand for student-related equipment

RSREz, y) number of equipment units per student, I'

SL(, j, t) student load __
Demand is then compared wth supply, which is the inventory variable=-

suimned over all possible ages of equipment, as follows

LSE(i ,j)-1

SSRE('i, , t) = U(, , rn),

77 1 =



Umb-- _

-=- _ cost-o_f1 ih=aniTyeatwillA)emthe-_

-productEofgthe number of units purchased and theWthit!tifnViipmCeriti.

CSRE(i, j, t, 14) = USRE(i, j, t) , CUSR(i, j) x (MPta,

where j, t, 14) = annual cost of student-related equipment,

USRE(i, j, t) = number of equipment units purchased

CUSR(2, j) = unit cost of student-related special equip -

mint

After making this calculation for a given year, the model auto -

matically ages the inventory by 1 year. The model then proceeds through_

the identical steps to estimate the cost of equipment in the next y=ear-

Classroom-Related Equipment. In order to estimate the cost of -=

classroom- related special equipment, it is necessary to distinguish

between the self-contained and non-self-contained model of instructiiiiIV.-

The difference between the two concepts would be the number of class-

rooms that had to be equipped. Under the self contained model of

struction the number of classrooms equipped is equal to the number of

classes

CE(i, j, k, t) = j, k, t)

- (Note: k is left as a dimension for generality although there is only=-1
one mode of instruction possible under the self-contained concept.)--.,-

_

When the mode,of instruction is not constrained to the self-con-

tahed mode the number of classrooms that need to be equipped would 134



_ == -33'

7- --alretAIctIatiblIP-ofgtheNtostutlAgsrobtraatdt-ptidIolag=--

rr--1

= where SCRE(i, j, k, t) = supply of special classroom related equipment.

The demand (which is just the number of classrooms that have to be P=L

equipped) is compared with the supply to determine the number of cldhs- ---

room units that must be purchased.

UCREG, K, t) = CE(i, k, t) SCRECL, j,

where UCRE(1, j, k, t) = number of classroom equipped in year

If U(i k, t) turns out to be negative (more classrooms are e ui ed

than are needed), U(i, j, k, t) is se'.: equal to zero

e cost of equipment is simply the product of the number of units_-

yurchased.and the unit cost of equipment.

2

CORE i j, t, 14) UCRE(i, j, k, t)CUCR(i, j, k)NI
t 1

k

where CCRE(i, j, t, 14) cost of classroom-related special equipmeltc,

di- CUCE(i, j, k) = unit cost of special classroom-related equip-

ment.

After the completion of the calculations for 1 year, the inventory-

is aged by 1 year and the process repeated for the next yEar.
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trarfsp-cittAtron related td-the instrucVtOdaggtOgrOmete$timatedthOm

prodifct of the number of students and th=d-cost wo-f_Abr-an=s;p-or.ta_ti=onmp-er==------

student as follows

SET ('L, J, t, 11) = j)SL(1,, j, t)M_L ,

where SRT(-,, j, t, 11) = cost of instruction-related transportation,

TF(2., j) cost per student of instruction-related transom

portation,

SETi, t) = student load,

M/ = material inflation factor.

Maintenance Related to the Instructional Program. Ari-eventual

goal of the .educational costing is to relate all direct expenditures-r-
===

to the proper program. If, for example, a chemistry program requires-=

an inordinate amount of maintenance, the decisionmaker must know

in order to properly assess the consequences of expanding or contraCt

ing the chemistry programr-Unfortunately, the state of educational---= _

It is assumed in the model that only the incremental costs of
usitig7the buses for instruction - =related purposes is charged to this ,---
ctegq_ry= =. cost of bus drivers has =13711Wctrartged It-oNtifbus tran-s==-1 =

pro-gram4 If, in f-t, more drive=rs are needed_or

-dive ed fi_o_affat&r tasks, the cost of thewcifits
Cost -tg-d_ry. The model, however, not crosis_w_alltd_tfi-

charges associated with these personnel and transfee-them---Aam---__-_ar6m-p-rwo;r_

J-41 budgetarpc-ategory. This, of course, will be a7ri-eIki--g-iVreMttror
within th-ebu-c1TW categories. Moreover, the estimate df
will be unbiased,



where IS(t;, j, t, 9) = annual cost of maintenance related to instruc-

tion

SSRE(i, j, t) = number of student-related equipment units-

CUSR(i, j) = unit cost of student-related equipment,,

SCRE(i, j, k, t) = number of specially equipped classrooms

CUCR(i, j, k) = cost of classroom-related equipment unit0

ME( = =i, j) = maintenance cost as a percent of original,

quipment cost,

NT = material inflation factor.

Miscellaneous. Miscellaneous costs are estimated on a per gtUd6rkt- =

basis. This cost category covers any items that cannot be platOilft-

any of the other cost categories.

M(i, j, t, 6)7=-FM(1,, j)SL(z, j, t)

where M(i, j, t, 6) = annual cost of miscellany

FM(i, j) = per student cost of miscellany,

SLG, j, - number of students.

See p. 48 for a description of maintenance costs.
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sistantprinci a aryls°

t4tin but deVfated to some eitt6iitahy=plating supervstrrs-Ati=the insZrUc=

tional program. Tile instructional administration referred to in the--

model includes only in-service training and sabbatical leave. There_2-

are arguments for placing even these costs in the instructional prdgram

resource implications of changes in policy. Whether the costs are

shown in instructional support or instruction would appear to haveat

a second order effect in illuminating the decision. _ _

Instructional administration is estimated as a linear relation

ship to the-ntmber of teachers as follows'

annual cost of instructional administration

IT = cost of in-service training per teacher

NT(t) = number of teachers,

TI = certificated personnel salary inflation factor.

Edwin Harper, "Basic Program Support for the Public Schools--=-

Draft," Department of Education, Sacramento, November 12, 1970.

t
Planning, Programming, and Budgeting System Manual (PrelIm$71421V)

California State Department of Education, Sacramento, 1970



nstruaion._

lEbliAgettiVatte _ the=

pecli .resoutbels7(personn -=are tonsumed

Aheprogram. Similarly, thevarlougcest=gt dtgbA =e14-

=_gory are not identified by budget category. Alqco-sts,arEasgigned

"other cost of instruction "

WOE x NE(t) + AVCH x NH(t) JP

AVCH = cost of audio visual support per high schoc

PI = classified personnel wage inflation factor,

NE(t) = number of elementary school students,

laC4) = number of high school students

_LibrarymSupport. The cost of library support varies by level of

instrudtitiftn costs of library support are assigned to the "other

costs of instruction category," with fringe benefits associated with

library personnel assigned to the fixed charge budget category.

1
(EPLE x PLSS x TI



ericesu er-eIementary_

7Pupf1 servite-s in-tevel-V-af-th-e-Mmprogram=s-trtictur-in-cludel4the

following functions: Health and welfare, guidance and counselinvat,--

tendance, food services, and transportation. For the purposes of the__

model, it was found more convenient to group welfare with cttendarle_
-t=

rather than with health. Attendance and welfare are reported in th

same general budget classification, while health expenditures arext-

ported separately. To group health and welfare together would create=_

problems in the crosswalk between the traditional and prograitgbUdg

without a commensurate increase in program informatio

Attendance and Welfar

--rhecostofattendance and welfereservioe

- number -of students.

ERAEL,WAE



1 A W_Ct,

tten- ant elementary t
tt!

annual salary of a cnrk,

vip_o s



01yt,1

health sum:OA:es -perstuden

Guidance and counseling costs are estimated a4A=1 1i6AtRfurittiOn

the number of elerimtary and number of high schoolStfidents.

itudents,

ratio of guidancemcounselors to highschoo

mentary



tyke', =Atsume itect rogOrtienA

ite=de

ese in

ESF = cost of food service per elementary school studed

11SF = cost of food service per high school student.

The operating costs of the transportation program in a district,

epend on many variables. The number of students to be trans

rtedmand their geographical distribution are certainly key clef-et_

ants. The type of buses that the district operates, the=scha

schedule, and the bus maintenance policy can greatly affectthecost --

f-Operating the transportation program. The purposeAlfmthemn

owever=was=not toserve as a tool in decisionmaking aboutmtransper-----

bok at transportation one would need a muchmoote

e =1110 is presented here.Natie estimating relations

se _here =yields = Meccurate_ptcu

ernAting &an



ner o category
ooLmaintenance, operations, school administration,

istration. The construction of cost factors for these categorie-

auld proceed in a fashion similar to that for the instructionalmpr67--

-and their cost behavior simulated in model form. School plants, h

ever, may have many distinguishing characteristics to make the estab,,-_-:-

lishnent of a single cost factor on either a per student or square foot

btitigThn unrealistic solution. As in the case of pupil services, therei

was-not time to make a detailed study of the determinatitardf

cos-tin these budget categories. The estimating relatiOnahi0 presented

below are based on other research or on the f reli tAr



Maintenance is defined as those activities required to repair

school property--including grounds, buildings, and equipment--endEre

placement of school equipment to approximately its original conditiOn5-_

of completeness and efficiency. An estimating relationship for the t=

number of maintenance personnel was derived from an examination=

teveraI76f7the pilot PPB districts.

umber OfEedintenance



= annual -sa a -Imaintenance:-personneti _-

`-= costi=otrmaintenarite-7=materiar v-s_Wdent-;

hool-r-Adiainistration

n strat on-enco asses e activities eas
i.-

t purpose n stration s n e sc oo several

sc oo not an - entire stric =consists of t actiV ties

orme .ass =stant = pr_ncipa other ass stmts.

unct

strators =ettlbate ows

ATR = ratio of administrators to teach2

costmof school administration becomes.

OP strata
school admin-istra_

nistra



stration

services has been included in the mod ewof=

No estimating relationship has been

asap An-u rt se.case s -in



cate rdgramg-cast

rogrdmr:coi

Aidgetr5tate

) + CSM

14) + CCRE(i,

9) + M(i,

The cost of the program is only reported

(elementary and high school) and not by grade

tional program cost by program and level, INT

over the appropriate interval as follows.

by level of instructionr_

. To obtain-the instrtit -=

(2 j, t) must be summed=

ruttructionaito

of instruction for



cuIatedR4s the sum of its two components -Adttrdttion

cost of instructional adminiarrat

annual cost of audio visual support

cost -of library support-,



nual cost -of ten atr

annual cost ofahealth, services=,

Vt7(t:=

FS(t, 12)

TOC(t) =

found by dividing the cost of each

General Support. The general support categoryacomptites t

vidual programs whose costs have been calculate 10t tftis

...eral support program is,--there

= components as follows

SA6rAl support_;-
annual-cost operations,_

annual cost of maintenance,

annual cost of school adminil_trat

annual of district adMiri



2Cos by=i-=Budget _iC at etOry-

Following are _the casth-at-=-are assgne

in - eguat_n _form:



Itegram--Coet

etvcate g o simple e7a=d



ase, case - w

esvalue7 n
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Table -3

W=DIMENSIONAL,--INPUTS__-

nptt
--Caltfo

_ASsuite=

'_ASSUtheransporta
raat

ionfac
aprafession _wage_

araprofessionalwageAlifira

actor
10 MatArtal and equipment inflation

factor-

11 Annuatmsala -of adminis=tra=tors
12 Annualmsalary of maIntenanc

personae
13 Amwaimaaiary of operation per

sonnel
4 Annualsalary of nurses

15 darImIiary of clerks
6 Annual- salary of counselors

1 Annual salary of attendance and
-we

18 Fixe-dwchargesasmafractIon
certifiadmsalarii.-

19 FiXedmc argesmasmairaction
ciasSIfiedmdaiaries

20 Cost ofsabb-atfc leave per
tt.achWr

21 Cost of in-service training per
eache

22 Cost of-audio visualmsuppart-per
eleteritarysthuoimstudent_-

23 Cost-of MaUdiomvisUAIMSupport per
hithMschoolmstudent

. 5

$20,000/yr

$6,500/yr

$5,9001Y

$142,30_1&
$5i600_4yr

$13)5001yr

$13,500/y

e rates shown in the BPM were=
creased by 5=percent to rep_resgrit1969;4

_ limperamitagemvariesZ 1-tr7 orSontua2

--asMAAWArbttratr4rEmmdIdUperVIOart 41)an
unduly complicat=e mo
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Table 3 -- continued

-No.T Description

24 Ration-Of :professional-librarians=
tbiCelementary-f athooir

-25- :Ratio-of-prolesaiona

nual"=ad-lat- da=i=
nua- -==cost=i- _of 1 -racy = books °=and-

u Teafpe-r--elementary_:-;school---
-n=

Input Source= --

BPM

PM

=560-ty BPM

atu

tioofattendance clerks to



Table 3--continued

No. Description input Source

-44 -,-i_z_Guidanca-==andi-c_counseling-=materialas-
per elementary s-cho-oll:st-uderite-Ifie---$2_-.001studerit BPM

45
per highschool student ===_:Zz==e--=$2ea-5-1-s_tUdent = BPM

---Onacesee er-e- e-men- --z

studentschool

11:1tie
aural=

leases per student
Ratio of administrators

6r-s,

Cost of admitiattatIve supplie

per&admIniatrator
CoatRofadminiatratIve clerica

support per-adtinitratOt
Cost of pe

elemelitA-ryNsthocamstud6lif

Cost of comniuxu.ty services per
high school student

Istrict
istr cts

is cts

Thisr_cnstNwas derived from data that showed two rincipal

-DIMENSIONAL

assreeom
room -et e
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Table 5

CATEGORY 3: TWO-DIMENSIONAL INPUTS

Elementary School Student Attrition

rition Factor

CATEGORY 3: TWO-DIKENSIONALNPUTS

No. 2: High School Student Attritio-

A ti-23:,t-ion Fact-o7r
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--Table 8

CATEGORY 3: TWO-DIMENSIONAL INPUTS

No. 4: Normal Classroom Size, Students

Grade

4= Fotegri
Language_

10 Industrial
-4tb

11 Driver Educa
ti

Agriculture
13 Distributiv

Education
14 Office
15 Homemalan
16 Trademand In

dustrial
17 Other, 1
1VOthet4 2
1-Mtberi
20 Other,
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Table 10

CATEGORY 3: TWO-DINENSIONAL INPUTS

No. 6 through No. 10

Description Grade All Subjects ()
6 Annual teacher salary K-8 .,300

9-12 10,600

7 Specialist salary K-12 13,500

8 Cost per special student-
related equipment K-12 0

9 Number ...f special equip-

ment units per stilidént K-12 0 -

-10 Cosi per normal student-
reLated equipment K-i12 0

SOURCE: No. 6, BPM; No. 7, PPB District; No. 8,

No. 9, and No. 10, Assumed.
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Table _12

--==CATEGORY 3:- TWO-MMENSIONAL_- INPUTS=

/o :12_ -Etlirouglj: I5-

ei-3=ei*I-t-i=on- = -=- Ali=--

riStrutUo-ntreiAt-edi_
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rts_ -ructian -=tela te
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Table -15-_

CATEGORY -4 : THREEDIMENSIONAL- :INPUTS

jec_ ocationdLT

Foreigm EAngua



Table 15--continued
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CATEGORY-41- THREE4DIMENSIONAL INPUTS

Noi -Class- Hodra-Ter-Week

nt11 s

t ematics

8 Physical
Education

Foreign
Language Lec 0

Lab

10 Industrial
its Lec

Lab

11 Driver Edu-
cation Lec

Lab

12 Agriculture Lec

Lab

13 Distributive
Education

14 Office

15 Homemaking-

Trade arid-

Ind05tri
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=Table

CATEGORY 4: THREE-DIMENSIONAL- INPUTS
-a

.=:7;: _

Subject
-Readiat

2-EaglIth-_

thetatids,_-

SbcialStlence

-5_ '6 8 _9 10

1-- 1= 1-E, 1- _0=,
-0 =0 -0- _0- =-

I=

0 Industrial Arts

ricultu



-Tab

'CATEGORY :41 -THREE=DIMENSIONAL_INPUTS

Paraprofessional Hours per Classroom Hour

_act-8's

-10 = 11

eading

ustrial Arts




